














































































































































































































































































Historical LMP and time- and location-correlated PV output data are required to perform the analysis. 

LMPs are obtained from the market and the PV output data are obtained by simulating time- and 

location-specific PV output using SolarAnywhere. 

Figure 9 illustrates how to perform the calculations using measured prices and simulated PV output for 

PPL in June 2012. The left side of the figure illustrates that the historical LMPs (black circles) are used to 

develop a price model (solid black line). The center of the figure illustrates how the price mode! is used 

with Equation ( 4 ) is used to calculate the price suppression benefit for every load level. Since this 

benefit depends upon the size of the change in the load, the figure presents a range. The solid blue line 

is the benefit for a very small PV output. The dashed blue line corresponds to the benefit for a 1,000 

M W PV output. The right side of the figure (red line) presents the distribution of the PV energy relative 

to the load (i.e., the amount of PV energy produced at each load level, so higher values correspond to 

more frequent weighting). The weighted-average price suppression benefit is calculated by multiply the 

PV output distribution times the price suppression benefit. Note that in practice, the actual calculation is 

performed for each hour of the analysis since the price suppression benefit is a function of both the load 

and the PV output. 

Figure 9. Illustration of how to calculate benefit using measured data for June 2011. 
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Figure 10 presents the results for the three steps for each month in 2011. 
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Figure 10. Measured and modeled LMPs (black circles and lines), price suppression benefit 
(solid blue for small output and dashed blue for 1,000 MW of output) and PV output 

distribution (PPL 2011). 
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Results 

As illustrated in Table 7 the price reduction benefits are more than double the direct savings for a 100 

MW of PV and slightly exceed the direct saving for 1,000 MW PV, for a combined value ranging from 

$127/MWh to $180/MWh. 

Table 7. Market savings illustration. 

100 MW 1,000 MW 

Direct Savings $58 $58 

Market Price 
Reduction $122 $69 

Total $180 $127 

A comparison of direct market savings and energy savings as calculated in this study is shown in Table 8. 

Fuel cost savings and O&M cost savings are combined because they represent the same costs that are 

included in market price. Direct savings were calculated for each hour as P &L, summed for the year, and 

escalated at the same rate each year as natural gas futures beyond the 12 year limit. 
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Table 8. Direct market savings comparison (Newark, South-30). 

Value 
(S/kW) 

Value 

($/MWh) 

Fuel Cost Savings $709 38.8 

O&M Cost Savings $345 18.9 

Total Energy Savings $1,054 57.7 

Direct Market Savings $1,470 80.4 

The results show that direct market savings are 39% above the energy savings. This discrepancy reflects 

the fact that the two quantities, while representing the same value components, use entirely different 

approaches. Fuel cost savings are derived from natural gas futures, discounted at the utility discount 

rate, and applied against an assumed CCGT heat rate. Direct market savings are based on hourly PJM 

zonal prices for 2011. 

The energy savings achieved by the utility is based on avoided market purchases. However, historical 

market prices are not necessarily and indicator of future years, especially for 30 years into the future. 

For this reason, the energy savings methodology used in this analysis is more closely tied to the 

fundamentals of the cost: fuel and O&M costs that must be recovered by the marketplace for 

generation to be sustainable in the long run. 

Zonal Price Model 

To calculate the market price reduction in equation (4), a zonal price model was developed as follows. A 

function F() may be defined whose value is proportional to market clearing price using the form: 

F(Load) = AeBxLoa(iC+D 

where coefficients A, B, C, and D are evaluated for each utility and for each month using hourly PJM 

zonal market price data, amounting to a total of 84 individual models. 

P is the zonal wholesale clearing price, and P* is given by: 

P* F(Load — FleetPower — LossSavings) 

~P _ F(Load) 
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The market price reduction (in $/MWh) is calculated using the relevant term in Equation (4) and 

multiplying by the change in load, including loss savings. 

Environmental Value 

Introduction 

It is well established that the environmental impact of PV is considerably smaller than that of fossil-

based generation since PV is able to displace pollution associated with drilling/mining, and power plant 

emissions [15]. 

Methodology 

There are two general approaches to quantifying the Environmental Value of PV: a regulatory cost-

based approach and an environmental/health cost-based approach. 

The regulatory cost-based approach values the Environmental Value of PV based on the price of 

Renewable Energy Credits (RECs) or Solar Renewable Energy Credits (SRECs) that would otherwise have 

to be purchased to satisfy state Renewable Portfolio Standards (RPS). These costs are a preliminary 

legislative attempt to quantify external costs. They represent actual business costs faced by utilities in 

certain states. 

An environmental/health cost-based approach quantifies the societal costs resulting from fossil 

generation. Each solar kWh displaces an otherwise dirty kWh and commensurately mitigates several of 

the following factors: greenhouse gases, SOx/NOx emissions, mining degradations, ground water 

contamination, toxic releases and wastes, etc., that are all present or postponed costs to society. Several 

exhaustive studies have estimated the environmental/health cost of energy generated by fossil-based 

generation [16], [17]. The results from environmental/health cost-based approach often vary widely and 

can be controversial. 

The environmental/health cost-based approach was used for this study. 

The environmental footprint of solar generation is considerably smaller than that of the fossil fuel 

technologies generating most of our electricity (e.g., [19]). Utilities have to account for this 

environmental impact to some degree today, but this is still only largely a potential cost to them. Rate-

based Solar Renewable Energy Credits (SRECs) markets in New Jersey and Pennsylvania as a means to 

meet Renewable Portfolio Standards (RPS) are a preliminary embodiment of including external costs, 
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but they are largely driven more by politically-negotiated processes than by a reflection of inherent 

physical realities. The intrinsic physical value of displacing pollution is real and quantifiable however: 

depending on the current generation mix, each solar kWh displaces an otherwise dirty kWh and 

commensurately mitigates several of the following factors: greenhouse gases, SOx/NOx emissions, 

mining degradations, ground water contamination, toxic releases and wastes, etc., which are all present 

or postponed costs to society (i.e., the taxpayers). 

The environmental value, EV, of each kWh produced by PV (i.e., not produced by another conventional 

source) is given by: 

n 

EV 
1=0 

r t 

Where EQ is the environmental cost of the displaced.conventional generation technology and Xj is the 

proportion ofthis technology in the current energy mix. 

Several exhaustive studies emanating from such diverse sources as the nuclear industry or the medical 

community ([20], [21]) estimate the environmental/health cost of 1 MWh generated by coal at $90-250, 

while a [non-shale1 3] natural gas MWh has an environmental cost of $30-60. 

Considering New Jersey and Pennsylvania's electrical generation mixes (Table 9) and assuming that (1) 

nuclear energy is not displaced by PV at the assumed penetration level 1 4 and (2) that all natural gas is 

conventional, the environmental value of each MWh displaced by PV, hence the taxpayer benefit, is 

estimated at $48 to $129 in Pennsylvania and $20 to $48 in New Jersey. 

We retained a value near the lower range of these estimates for the present analysis. 

Shale gas environmental footprint is likely higher both in terms of environment degradation and GHG emissions. 

1 4 The study therefore ascribes no environmental value related to nuclear generation. Scenarios can certainly be 
designed in which nuclear generation would be displaced, in which case the environmental cost of nuclear 
generation would have to be considered. This is a complex and controversial subject that reflects the probability of 
catastrophic accidents and the environmental footprint of the existing uranium cycle. The fact that the 
environmental liability is assumed to be zero under the present study may therefore be considered a conservative 
case. 
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Table 9. Environmental input calculation. 

Generation Mix 
Prorated Environmental Cost 

($/MWh) 

48% Coal 43.2 to 120.0 

15% Natural Gas 4.5 to 9.0 

Pennsylvania 34% Nuclear 0.0 to 0.0 

3% Other 0.0 to 0.0 

Environmental Value for PA 47.7 to 129.0 

10% Coal 9.0 to 25.0 

38% Natural Gas 11.4 to 22.8 

New Jersey 50% Nuclear 0.0 to 0.0 

2% Other 0.0 to 0.0 

Environmental Value for NJ 20.4 to 47.8 

Economic Development Value 

The German and Ontario experiences as well as the experience in New Jersey, where fast PV growth is 

occurring, show that solar energy sustains more jobs per unit of energy generated than conventional 

energy ([21], [22]). Job creation implies value to society in many ways, including increased tax revenues, 

reduced unemployment, and an increase in general confidence conducive to business development. 

In this report, only tax revenue enhancement from the jobs created as a measure of PV-induced 

economic development value is considered. This metric provides a tangible low estimate of solar 

energy's likely larger multifaceted economic development value. In Pennsylvania and New Jersey, this 

low estimate amounts to respectively $39 and $40 per MWh, even under the very conservative, but thus 

far realistic, assumption that 80% of the PV manufacturing jobs would be either out-of-state or foreign 

(see methodology section, below). 

Methodoloey 

In a previous (New York) study [24], net PV-related job creation numbers were used directly based upon 

Ontario and Germany's historical numbers. However this assumption does not reflects the rapid changes 

of the PV industry towards lower prices. In this study a first principle approach is applied based upon 
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the difference between the installed cost of PV and conventional generation: in essence this approach 

quantifies the fact that part of the price premium paid for PV vs. conventional generation returns to the 

local economy in the form of jobs hence taxes. 

Therefore, assuming that: 

• Turnkey PV costs $3,000 per kW vs. $1,000 per kW for combine cycle gas turbines (CCGT) 

• Turnkey PV cost is composed of 1/3 technology (modules & inverter/controls) and 2/3 structure 

and installation and soft costs. 

• 20% of the turnkey PV technology cost and 90% of the other costs are traceable to local jobs, 

while 50% of the CCGT are assumed to be local jobs, thus: 

o The local jobs-traceable amount spent on PV is equal to: ( y + x 3000 = 

$ 1 , 9 9 0 / ^ 

o And the local jobs-traceable amount spent on CCGT is equal to: 0.5 x 1000 = SSOO/kW 

• PV systems in NJ and PA have a capacity factor of ~ 16%, producing 1,400 kWh per year per 

kWAc and CCGT have an assumed capacity factor of 50%, producing 4,380 kWh per year, 

therefore 

o The local jobs-traceable amount spent per PV kWh in year one is: 1,900/1,400 = $1.42 

o The local jobs-traceable amount spent per CCGT kWh in year one is: 500/4,380 = $0,114 

• The net local jobs-traceable between PV and CCGT is thus equal to 1.42-0.11 = $1.30 

• Assuming that the life span of both PV and CCGT is 30 years, and using a levelizing factor of 8%, 

the net local jobs-traceable amount per generated PV kWh over its lifetime amounts to: 

i . 3 0 x H ^ ! ! = $ 0 . 1 1 6 / k w h 

• Assuming that locally-traceable O&M costs per kWh for PVare equal to the locally-traceable 

O&M costs for CCGT,15 but also assuming that because PV-related T&D benefits displace a 

commensurate amount of utility jobs assumed to be equal to this benefit (~0.5 cents per kWh ), 

the net lifetime locally-traceable PV-CCGT difference is equal to 0.116-0.005 = $0.111/kWh 

• Finally assuming that each PV job is worth $75K/year after standard deductions - hence has a 

combined State and Federal income tax rate of 22.29% in PA and 22.67% in NJ 1 6 - and that each 

15 This includes only a fraction of the fuel costs - the other fraction being imported from out-of-state. 

1 6 For the considered solar job income level, the effective state rate = 3.07% in PA and 3.54% in NJ and the 
effective federal rate = 19.83%. The increased federal tax collection is counted as an increase for New Jersey's 
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new job has an indirect job multiplier of 1.6,17 it can be argued that each PV MWh represents a 

net new-job related tax collection increase for NJ equal to a levelized value of $lll/MWh x 

0.2267 x 1.6 = $40/MWk, and a tax collection increase for PA equal to %111/MWh x 0.2229 x 1.6 = 

$39/MWh. 

Solar Penetration Cost 

It is important to recognize that there is also a cost associated with the deployment of solar generation 

on the power grid which accrues to the utility and to its ratepayers. This cost represents the 

infrastructural and operational expense that will be necessary to manage the flow of non-controllable 

solar energy generation while continuing to reliably meet demand. A recent study by Perez et al. [31] 

showed that in much of the US, this cost is negligible at low penetration and remains manageable for a 

solar capacity penetration of 30%. For utilities representative of the demand pattern and solar load 

synergies found in Pennsylvania, this penetration cost has been found to range from 0 to 5 cents per 

kWh when PV penetration ranges from 0% to 30% in capacity. Up to this level of penetration, the 

infrastructural and operational expense would consist of localized load management, [user-sited] 

storage and/or backup. 1 8 At the 15% level of penetration considered in this study, the cost of 

penetration can be estimated from the Perez et al. study 1 8 at $10-20/MWh. 

taxpayer, because it can be reasonably argued that federal taxes are (1) redistributed fairly to the states and (2) 
that federal expense benefit all states equally. 

"indirect base multipliers are used to estimate the local jobs not related to the considered job source (here solar 
energy) but created indirectly by the new revenues emanating from the new [solar] jobs 
1 8 At the higher penetration levels the two approaches to consider would be regional (or continental) 
interconnection upgrade and smart coupling with natural gas generation and wind power generation - the cost of 
these approaches has not been quantified as part of this study. 
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Pittsburgh 

Table A4-1. Technical results, Pittsburgh. 

South-30 Horiz West-30 1-Axis 
Fleet Capacity (MWac) 4751 475 475 475 

Annual Energy Production (MWh) 716,6211 631,434 595,373 892,905 

Capacity Factor (%) 1 7 * ! 15% 14% 21% 

Generation Capacity (% of Fleet Capacity) 41*1 43% 45% 

T&D Capacity (X of Fleet Capaccity) 31%; 32% 32% 32%. 

Table A4- 2. Value ($/kW), Pittsburgh. 

South-30 Horiz West-30 1-Axis 
Energy 

Fuel Cost Savings $813 $719 $678 $1,011 

O&M Cost Savings $396 $350 $331 $493 

Total Energy Value $1,209 $1,069 $1,009 $1,503 

St r a t eg i c 

Security Enhancement Value $446 $394 $372 $554 

long Term Societal Value $493 $465 $693 
Total StrategicValue $1,003 $887 $837 $1,247 

Other 
Fuel Price Hedge Value $613 $512 $763 

Generation Capacity Value $432 $446 $468 $505 

T&D Capacity Value $127 $127 $130 $129 

Market Price Reduction value $696 S718 $715 $740 

Environmental Value _ $1,064 $W0 $888 $1,322 

Economic Development Value $870 $769*" $726 $1,081 

(Solar Penetration Cost) ($446)1 ($394) ($372) ($554) 

Total OtherValue $3,355 _ $3.149 $3,067 $3,987 

1 Total Value $5,568 $5,105 $4,913 $ 6 , 7 3 7 

Table A4- 3. Levelized Value ($/MWh), Pittsburgh. 

1 South-30 Horiz West-30 1-Axis 
Energy 1 

Fuel Colt Savings $41 $41 $41 $41 

O&MCostSavings $20 $20 $20 $20 

Total Energy Value $61 $61 $62 $61 

! 
S t r a t e g i c j 

Security Enhancement Value $23 $23 $23 $23 

Long Term Societal Value $28 $28 $28 $28 

Total StrategicValue $51 $51 $51 $51 

b her 
. . .. 

Fuel Price Hedge Value $31 

• 
"$31 $31 

Generation Capacity Value $22 $26 $29 $21 

T&DCapacityValue $6 $7 $8 $5 

Market Price Reduction Value $35 $41 $44 $30 

Environmental Value _ i 54 $54 $54 ( . . 5S4 
Economic Development Value $44 $44 $44 r $44 

(Solar Penetration Cost) i . . .1523); ($23) ($23) 
Total OtherValue $170 $181 $187 $162 

Total Value $282 $293 $300 $274 
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Figure A4-1. Value ($/kW), Pittsburgh. 
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Figure A4- 2. Levelized Value ($/MWh), Pittsburgh. 
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Harrisburg 

Table A4- 4. Technical results, Harrisburg. 

South-30 Horiz West-30 1-Axis 
Fleet Capacity (MWac) 1129 1129 1129 1129 
Annual Energy Production (MWh) 1,809,443 1,565,940 1,461,448 2,274,554 
Capacity Factor [%) 18% 16% 15% 23% 

Generation Capacity {% of Fleet Capacity) 28% 27% 26% 32% 

T&D Capacity (% of Fleet Capaccity) 14% 14% 14% 14% 

Table A4- 5. Value results ($/kW), Harrisburg. 

South-30 Horiz West-30 1-Axis 
Energy 

Fuel Cost Savings $751 $652 $608 $942 
O&M Cost Savings $366 $318 $296 $459 

- Total Energy Value $1,117 j $969 $904 $1,401 -
1 

Strategic 
Security Enhancement Value $424 $368 $343 $532 
Long Term Societal Value 

Total StrategicValue 

_$530 

$954 
- $460 

$827 
$429 
$772 

$665 
$1,196 

Other 

- Fuel Price Hedge Value $786 $682 $636 $985 -
Generation Capacity Value $297 $287 $274 $336 

T&DCapacityValue $24 ! $24 $24 
$1,171 

$819 

$24. 
Market Price Reduction Value $1,241 

$1,011 

$1,224 
$24 

$1,171 
$819 

$1,335 
Environmental Value 

$1,241 

$1,011 $877 

$24 
$1,171 

$819 $1,268 

Economic Development Value $827 $717 $669 $1,037 
(Solar Penetration Cost) ($424) ($368) ($343) ($532) 

Total OtherValue $3,761 $3,444 $3,249 $4,454 

Total Value $5,832 $5,240 $4,925 | $7,051 

Table A4- 6. Levelized Value results ($/MWh), Harrisburg. 

South-30 Horiz West-30 1-Axis 
Energy 

Fuel Cost Savings $41 $41 $41 $40 
O&M Cost Savings $20 $20 $20 $20 

Total Energy Value $60 $61 $60 $60 

Strategic 
Security Enhancement Value $23 $23 $23 $23 

- Long Term Societal Value $29 , $29 $29 $29 -
Total StrategicValue $52 ; $52 $52 $51 

Other 
Fuel Price Hedge Value $42 , $43 $43 $42 

Generation Capacity Value $16 1 $18 $18 $14 

T&D Capacity Value $1 $1 $2 $1 
Market Price Reduction Value $67 $76 $78 $57 

Environmentalvalue $55 $55 $55 $55 

Economic Development Value $45 $45 $45 $45 

(Solar Penetration Cost) ($23) ($23) ($23) ($23) 

._. Total OtherValue $203 $215 $217 $191 

Total Value $315 | $327 | $330 $303 
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Figure A4- 3. Value ($/kW), Harrisburg. 

$8,000 -1 

$7,000 -

$6,000 -

$5,000 -

? $4,000 -
cu $3,000 -$3,000 -

> $2,000 -

$1,000 -

$0 • 

($1,000) 

I 

tr_J O O 

South-30 Horiz West-30 1-Axis 

• Fuel Cost Savings 

• O&M Cost Savings 

• Security Enhancement Value 

• Long Term Societal Value 

• Fuel Price Hedge Value 

• Generation Capacity Value 

• T&D Capacity Value 

• Market Price Reduction Value 

• Environmentalvalue 

• Economic Development Value 

• (Solar Penetration Cost) 

Figure A4- 4. Levelized Value ($/MWh), Harrisburg. 
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Scranton 

Table A4- 7. Technical results, Scranton. 

South-30 Horiz Wes t -30 1-Axis 

Fleet Capacity (MWac) 1129' 1129 1129 1129 

Annual Energy Production (MWh) 1,698,897 j 1,479,261 1,386,699 2,123,833 

Capacity Factor{%) 17%; 15% 14% 21% 

Generation Capacity (% of Fleet Capacity) 28%! 27% 26% 32% 

T&D Capacity {% of Fleet Capaccity) 14%' 14% 14% 14% 

Table A4- 8. Value ($/kW), Scranton. 

1 South-30 Horiz West-30 1-Axis 

Energv 
Fuel Cost Savings $706 $616 $577 $880 

O&M Cost Savings $344 $300 $281 $429 
Total Energy Value $1,050 $916 $859 $1,309 

Strategic 
Security Enhancement Value $398 $348 $326 $497 
Long Term Societal Value $498 $435 $407 $621 

Total StrategicValue $896 $782 $733 $1,118 

Other 
Fuel Price Hedge Value $738 $644 $604 $921 

Generation Capacity Value $290 $223 $276 $336 

—• 
T&D Capacity Value $24 $24 $24 SM" 1 

Market Price Reduction Value $1,206 $1,193 $1,157 $1,311 
Environmental Value $950 $829 $777 $1,185 

Economic Development Value $777 $678 $636 $969 

(Solar Penetration Cost) ($398) ($348) ($326) ($497)1 

Total OtherValue $3,586 $3,303 $3,148 $4,249 

Total Value $ 5 , 5 3 2 $5,001 $4,740 $ 6 , 6 7 6 

Table A4- 9. Levelized Value ($/MWh), Scranton. 

South-30 Hor iz W e s t - 3 0 1-Axis 

Energy 
Fuel Cost Savings 
O&M Cost Savings 

Total Energy Value 

Strategic 
Security Enhancement Value 
Long Term Societal Value 

$41 $41 

$20 

$60 

$23 

$29 

Total Strategic Value 

Other 

$52 

Ĵ o 
$61 

$23 

$29 
$52 

$41 $41 
$20 $20 

$61 $60 

$23 
$29 
$52 

_ 5 2 9 
$51 

Fuel Price Hedge Value _ 
Generation Capacity Value 

$42 

$17 

$43 

$19 

$43 

$19 

$42 

$15 

T&D Capacity Value 

Market Price Reduction Value 

Environmental Value 

Economic Deve I opment Value 
(Solar Penetration Cost) 

Total OtherValue 

Total Value] 

i t 
_$69 

$55 

$45 
($23) 
$206 

$318 

Jl 
$79 

$55 

$45 

$2 
$82 

$45 

_ ($23) 
$218 

$331 

($23) 
$222 . 

$334 j 

$60 

$45 

($2.3) 
$196 

$307 
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Figure A4- 5. Value ($/kW), Scranton. 
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Figure A4- 6. Levelized Value ($/MWh), Scranton. 
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Philadelphia 

Table A4-10. Technical results, Philadelphia. 

Fleet Capacity (MWac) 

S o u t h - 3 0 Horiz West-30 1-Axis 
Fleet Capacity (MWac) 1348 1348 1348 1348 

Annual Energy Production (MWh) 2,339,424 

20% 

1,991,109 1,847,394 2,943,101 

Capacity Factor (%) 

2,339,424 

20% 17% 16% 25% 

Generation Capacity (% of Fleet Capacity) 38% 40% 43% 46% 

T&D Capacity {% of Fleet Capaccity) 2 1 % 2 1 % 21%; 21% 

Table A4-11. Value results ($/kW), Philadelphia. 

S o u t h - 3 0 Hor i z W e s t - 3 0 1-Axis 

Energy ! 
IFuel Cost Savings $706 $602 $559 $886 
:0&M Cost Savings $344 $294 $273 $432 

Total Energy Value $1,049 - $896 $832 $1,318 

S t ra teg i c 

Security Enhancement Value $405 $346 " " $ 3 2 1 $509 
Long Term Societal Value $507 $432 $402 $636 

Total StrategicValue $912 $778 $723 $1,145 

O t h e r 

Fuel Price Hedge Value _ $876. $747 $694 $1,100 

Generation Capacity Value $401 $418 $452 $483 

iTSD Capacity Value $65 ' $ 6 5 $65 $65 

i Market Price Reduction Value $1,013 $1,027 $1,018 $1,103 

[Environmental Value $967 $825 $766 $1,214 

Economic Development Value $790 $675 $626 $993 

(Solar Penetration Cost) ($405) ($346) . . . . ......15.321) JSsre) 
Total OtherValue $3,706 $3,412 $3,300 $4,449 

1 
I Total Value $5,667 $ 5 , 0 8 6 $4,855 | $6,912 

Table A4-12. Levelized Value results ($/MWh), Philadelphia 

S o u t h - 3 0 Hor i z W e s t - 3 0 1-Axis 

Energy i 

|Fuel Cost Savings $38 S38 S38 $38 

O&M Cost Savings $18 ^ "$19 $19 $18 

j Total Energy Value $56 $57 _$57. $56. 

S t r a t e g i c - • • j Security Enhancement Value $22 $22 $22 $22 

ilongTerm Societal Value S27 $27 $27 $27_| 

| Total StrategicValue $49 $49 $49 $49 

O h e r 

Fuel Price Hedge value $47 
i 

| $47 " " " "$47 " $ 4 7 

Generation Capacity Value $22 : $26 $31 $21 

|T&D Capacity Value $3 1 $4 $4 $3 

Market Price Reduction Value $54 $65 $69 $47 

Environmental Value $52 $52 $52 $52 

Economic Development Value $42 f $43 $43 $42^ 

(Solar Penetration Cost) ($22) ; ($22) ($22) ($22) 

1 Total OtherValue $199 $215 $224 $190 

T o t a l V a l u e $ 3 0 4 $ 3 2 1 j $ 3 3 0 $295 
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Figure A4- 7. Value ($/kW), Philadelphia. 
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Figure A4- 8. Levelized Value ($/MWh), Philadelphia. 
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Jamesburg 

Table A4-13. Technical results, Jamesburg. 

South-30 Horiz West-30 1-Axis 
Fleet Capacity (MWac) 991 991 991 991 

Annual Energy Product ion (MWh) 1,675,189 1,431,899 1,315,032 2,102,499 

Capacity Factor (%) 19% 16% 15% 24% 

Generat ion Capacity (% of Fleet Capacity) 45% 47% 5 1 % 52% 

T&D Capacity (% of Fleet Capaccity) 29% 3 1 % 29% 26% 

Table A4-14. Value results ($/kW), Jamesburg. 

S o u t h - 3 0 Hor iz W e s t - 3 0 1-Axis 

Energy 

Fuel Cost Savings $1,020 $878 $1,276 
O&M Cost Savings $497 1 $428 $394 $622 

Total Energy Value $1,517 ! $1,306 $1,203 $1,898 

S t ra teg i c 

Security Enhancement Value $549 

$686 

$472 $435 $686 
Long Term Societal Value 

$549 

$686 $590 $544 $858 

Total StrategicValue $1,234 $1,062 $978 $1,544 

O t h e r 

$733 Fuel Price Hedge Value $S86 $504 $465 $733 
Generation Capacity Value $468 $496 $531 $546 
iT&D Capacity Value $23 $25 $23 $21 

-• 
Market Price Reduction Value $1,266 ...... _..51.306 $1,315 

$444 

$1,363 

'$700 

-• 
Environmental Value $560 $482 

$1,315 

$444 

$1,363 

'$700 

-• Economic Development Value $1,097 $944 $870 $1,373 
(Solar Penetration Cost) ($549)! ($472) ($435) ($686) 

- Total OtherValue $3,451 | $3,285 $3,212 $4,050 -
j 

T o t a l V a l u e ! $ 6 , 2 0 2 \ $ 5 , 6 5 3 | $ 5 , 3 9 3 $ 7 , 4 9 2 

Table A4-15. Levelized Value results ($/MWh), Jamesburg. 

South-30 Horiz West-30 
Energy 

fuel Cost Savings 

O&M Cost Savings 
Total Energy Value 

Strategic 
Security Enhancement Value 
Long Term Societal Value 

$42 

$63 

$42 

$63 

$43 

¥1 
$63 

$42 

$23 
$28 

$23 

$29 

$23_ 

$29 

5iL 
$63 

$23 

$2B 
$51 Total StrategicValue $51 $51 

Other 
Fuel Price Hedge Value $24 

Generation Capacity Value 

T&D Capacity Value 
Market Price Reduction Value 

Environmental Value 

Economic Development Value 

(Solar Penetration Cost) 

Total OtherValue 

Total Value 

$19 

J l 
$52 

$23_ 

i « 
_($_23) 

_ $143 

$257 

$24 

_$1 

J i ! 
$46_ 

(S23) 
$159 

$274 

$52 

$24 

$28 

Jl1 

_ $ 6 9 

_$23 

$46" 

($23) 

$169 

$284 

$24 

$18 

$45 

($23) 
$134! 

$247 
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Figure A4- 9. Value ($/kW), Jamesburg. 
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Figure A4-10. Levelized Value ($/MWh), Jamesburg. 
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Newark 

Table A4-16. Technical results, Newark. 

South-30 Horiz West -30 1-Axis 

Fleet Capacity (MWac) 1640 1640 1640! 1640 

Annual Energy Production (MWh) 2,677,626 2,303,173 2,118,149 | 3,350,313 

Capacity Factor [%) 19% 16% 15%! 23% 

Generation Capacity (% of Fleet Capacity) 45% 47% 51%! 54% 

T&D Capacity {% of Fleet Capaccity) 56% 57% 57%1 57% 

Table A4-17. Value results ($/kW), Newark. 

1 South-30 Horiz West-30 1-Axis 

Energv 

• -
Fuel Cost Savings 
O&M Cost Savings 

Total Energy Value 

$709 
$345 

$1,054_ 

$612 
$298 
$911 

$564 
" $275 

$839 

$885 

_ ' _$431_ 
$1,317 • -

$709 
$345 

$1,054_ 

Strategic 

$709 
$345 

$1,054_ 

Security Enhancement Value $403 $348 $321 $503 
Long Term Societal Value SSW $435 $401 $629 

Total StrategicValue $907 $783 $721 ; $1,132 

! 
Other 

$996 Fuel Price Hedge Value $798 $689 $635 $996 
Generation Capacity Value $470 $489 $534 $568 
T&D Capacity Value $147 $151 $151 $151 
Market Price Reduction Value $927 $959 $958 $989 

Environmental Value $411 $355 $327 $513, 
Economic Development Value $806 $696 $641 $1,007 
(Solar Penetration Cost) ($403) ($348)1 ($321) L_ I* 5 0 3) 

Total OtherValue $3,156 $2,991 I $2,926 

1 " 
$3,721 

Total Value $5,117 | $4,685 j $4,486 | $6,170 

Table A4-18. Levelized Value results ($/MWh), Newark. 

1 South-30 Horiz West-30 1-Axis 

Energy | 

Fuel Cost Savings S39 S39 $39 $39 
O&MCostSavings $19 $19 $19 $19 

Total Energy Value $58 $58 $58 $58 

St rategic 

Security Enhancement Vatue $22 $22 " S 2 2 S22 
Long Term Societal Value $28 $28 $28 $28 

Total StrategicValue $50 $50 $50 $50 

O her i 
Fuel Price Hedge Value $44 $44 $44 $44 

Generation Capacity Value 

T&D Capacity Value 

$26 

$8 

$31 

$10 

$37 

$10 

$25 

$7 

Market Price Reduction Value 
Environmental Value 

$51 
. . . . S22. 

$44 

$61 
_S23_ 

$66 
' $23' 

$43 
$22 

Economic Development Value 

$51 
. . . . S22. 

$44 $44 $44 $44 

(Solar Penetration Cost) ($22) ($22) ($22) ($22) 

Total OtherValue $173 r 

• 
$190 $202 $163 

Total Value $2801 $298 $310 $270 
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Figure A4-11. Value (S/kW), Newark. 
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Figure A4-12. Levelized Value ($/MWh), Newark. 
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Atlantic City 

Table A4-19. Technical results, Atlantic City. 

1 

South-30 Horiz West-30 1-Axis 
Fleet Capacity (MWac) 443 443 443 443 

Annual Energy Production (MWh) 827,924 705,374 654,811 1,039,217 

Capacity Factor (%) 21% 18% 17% 27% 

Generation Capacity {% of Fleet Capacity) " 46% 48% 54% 57% 

T&D Capacity (% of Fleet Capaccity) 36% 37% 38%. 36% 

Table A4- 20. Value results ($/kW), Atlantic City. 

f South-30 Horiz West-30 1-Axis 
Energy 

Fuel Cost Savings $1,081 $927 $863 $1,354 

O&M Cost Savings $527 _ $ 4 5 2 $421 $660 
Total Energy Value $1,609 $1,380 $1,283 $2,015 

Strategic 
Security Enhancement Value $584" $501 $466 " ""$732 
Long Term Societal Value $730 $626 $582 $914 

Total StrategicValue . $1,314 $1,127 $1,048 $1,646 

Other 
Fuel Price Hedge Value $662 $567 $528 $828 

Generation Capacity Value $478 , _ $503 $569 $600 

T&D Capacity Value $49 $51 $52 $49 
Market Price Reduction Value $1,412 $1,485 $1,508 $1,503 
Environmental Value $596 $511 $475 $746 
Economic Development Value $1,168 $1,002 $932 $1,463 

(Solar Penetration Cost) ($584) ($501) ($466) ($732) 

Total OtherValue $3,781 $3,618 $3,598 $4,458 

1 
Total Value $6,704 $6,125 $5,929 $8,119 

Table A4- 21. Levelized Value results ($/MWh), Atlantic City. 

South-30 Horiz West-30 1-Axis 

Energy 
Fuel Cost Savings $41 $42 $42 „ $ 4 1 
O&M Cost Savings $20 $20 $20 ^ 

Total Energy Value $61 $62 $62 $61 

Strategic 
Security Enhancement Value $22 ""sfT " $ 2 2 $21 
Long Term Societal Value $28 $28 $28 $28 

Total StrategicValue $50 . . . $59. $51 $50 

Other 
Fuel Price Hedge Value $25 $25 $25 $25 

Generation Capacity Value $18 $23 $27 $18 

T&D Capacity Value $2 $2 $2 $1 
Market Price Reduction Value $54 $66 $73 $46 1 

Environmental Value $23 $23 $23 $23 

Economic Development Value $45 $45 $45 $44 | 

(Solar Penetration Cost) ($22) ($22) ($22) ($22) 

Total OtherValue $144 $162 $174 $135^ 

1 Total Value $ 2 5 6 $274 $286 $ 2 4 7 
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Figure A4-13. Value ($/kW), Atlantic City. 
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Figure A4-14. Levelized Value ($/IVlWh), Atlantic City. 
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1 RENUMBERED as S t a f f E x h i b i t s Number 

2 54 through 67.) 

3 CHAIRMAN EATON: Does t h a t c l e a r t h a t a l l up? 

4 COURT REPORTER: (Nods.) 

5 CHAIRMAN EATON: A l l r i g h t . Georgia Power, you 

6 can swear i n your panel. 

7 MR. HEWITSON: Thank you, Mr. Chairman. Good 

8 morning. 

9 At t h i s time, I ' d l i k e t o c a l l Georgia Power's 

10 panel on r e b u t t a l , Mr. Kyle Leach, Mr. Garey Rozier, Mr. 

11 Larry Legg and Ms. A l i s o n Brown i n Docket Number 36498, 

12 Georgia Power Company's 2013 i n t e g r a t e d resource plan and 

13 a p p l i c a t i o n f o r d e c e r t i f i c a t i o n of Plants Branch u n i t s 3 and 

14 4, Plant McManus u n i t s 1 and 2, Plant K r a f t u n i t s 1 through 

15 4, Plant Yates u n i t s 1 through 5, Plant Boulevard Units 2 

16 and 3 and Plant Bowen u n i t 6. 

17 Whereupon, 

18 KYLE C. LEACH 

19 GAREY C. ROZIER 

20 LARRY T. LEGG 

21 ALISON P. BROWN 

22 appeared as witnesses herein and, having been f i r s t duly 

23 sworn, were examined and t e s t i f i e d as f o l l o w s : 

24 DIRECT EXAMINATION 

25 BY MR. HEWITSON: 
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1 But as we get down t o who the winning bidders w i l l be, t h a t 

2 w i l l g ive us an op p o r t u n i t y a t t h a t p o i n t t o see i f there's 

3 any issues there. We've made i t very c l e a r i n the 

4 s o l i c i t a t i o n t h a t we're t h a t we're going t o s t i c k t o the 

5 20 per e n t i t y , and put l i m i t s on what an e n t i t y i s , l e g a l 

6 d e f i n i t i o n , those s o r t s of th i n g s . 

7 I t ' s j u s t , I guess, on us t o f o l l o w up on t h a t and 

8 make sure t h a t , as we award t h a t , t h a t --

9 VICE CHAIRMAN EVERETT: On an e n t i t y , make sure 

10 t h a t the boards -- they have d i f f e r e n t boards and d i f f e r e n t 

11 d i r e c t o r s and d i f f e r e n t owners. 

12 WITNESS ROZIER: Those are the s o r t s of things 

13 t h a t we would need t o look a t t o make sure t h a t we -- we met 

14 t h a t o b l i g a t i o n . 

15 COMMISSIONER ECHOLS: I asked you e a r l i e r , Mr. 

16 Leach, about what your takeaway was from h i s witness's 

17 testimony, because i t appeared t h a t you you know, you had 

18 taken, only a p a r t -- as I l i s t e n e d t o you, only the p a r t 

19 t h a t was -- you know, t h a t would b e n e f i t the company and not 

20 the d i s t r i b u t e d generator. 

21 So as he went through t h i s laundry l i s t of the 

22 seven b e n e f i t s , I'm assuming t h a t , because you said t h a t the 

23 ASI pl a n was k i n d of b u i l t on the b e n e f i t s , r i g h t , on the 

24 A u s t i n plan? 

25 WITNESS LEACH: We consulted the Austin plan as we 
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1 were developing the components w i t h i n the ASI. 

2 COMMISSIONER ECHOLS: Yes. 

3 WITNESS LEACH: I wouldn't say i t was b u i l t 

4 e n t i r e l y o f f of t h a t , but we consulted i t . 

5 COMMISSIONER ECHOLS: A l l r i g h t . So l e t ' s j u s t 

6 the 13 cents. Of b e n e f i t number one, on the -- say the 

7 energy b e n e f i t , the l i n e loss savings, approximately how 

8 much of t h a t 13 cent i n the rea l . the t r u e value of solar 

9 t h a t you say ASI has, i s -- how much i s the l i n e loss 

10 savings? I s i t a h a l f a cent? A quarter of a cent? I s 

11 there -- what value would you assign t o the l i n e loss 

12 savings? 

13 WITNESS LEACH: Well, the d i f f e r e n c e between the 

14 12 cents t h a t we're o f f e r i n g the u t i l i t y scale, and the 13 

15 cents t h a t we're o f f e r i n g the d i s t r i b u t e d generation 

16 represents those T&D b e n e f i t s . So avoided transmission, 

17 avoided d i s t r i b u t i o n and avoided l i n e l o s s . 

18 COMMISSIONER ECHOLS: So about a penny? 

19 WITNESS LEACH: So about a penny. 

2 0 COMMISSIONER ECHOLS: Yeah. So i f you went 

21 through a l l seven, which he was t r y i n g t o get you, i t sounds 

22 l i k e , t o acknowledge i f two, three, four, f i v e , s i x and 

23 seven had any k i n d of numerical value, but as you went 

24 through two through seven, I assume t h a t you assigned some 

25 of those w i t h numerical values as w e l l i n the ASI pr i c i n g ? 
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1 WITNESS LEACH: No, s i r . My response was t h a t 

2 many of those b e n e f i t s t h a t Mr. Rabago pointed out i n hi s 

3 testimony are things t h a t are very d i f f i c u l t t o q u a n t i f y . 

4 And as I r e c a l l , you know, he t a l k e d about t h a t i f you take 

5 i n t o c o n s i d e r a t i o n t h i s f u l l s u i t e of b e n e f i t s , and t h i s i s 

6 not t o say t h a t the c i t y of A u s t i n d i d . But you could see, 

7 i f I r e c a l l c o r r e c t l y , values of 45 cents a k i l o w a t t hour. 

8 When you take i n t o account some of the phy s i c a l 

9 t a n g i b l e b e n e f i t s t h a t s o l a r d i s t r i b u t e d generation provides 

10 and then you la y e r i n on top of i t some of these other less 

11 t a n g i b l e and less q u a n t i f i a b l e b e n e f i t s . And so -- and then 

12 the -- I t h i n k he adjusted i t down t o maybe 25 cents a 

13 k i l o w a t t hour. But u l t i m a t e l y , the viewpoint of the c i t y of 

14 Austin's program --my i n t e r p r e t a t i o n i s -- as a u t i l i t y 

15 t h a t ' s doing i t the r i g h t way. 

16 And so my p o i n t was, i s the company's ASI program 

17 includes many of the same components of i t . I t doesn't 

18 include some of these very d i f f i c u l t t o q u a n t i f y b e n e f i t s , 

19 and I t h i n k some of the b e n e f i t s are arguable. D i f f e r e n t 

20 people can look a t i t and determine whether that's a b e n e f i t 

21 or not, or i f t h a t ' s a b e n e f i t t h a t t h i s resource deserves 

22 and t h i s resource does not. 

23 But my p o i n t was, and my apologies i f I di d n ' t 

24 make i t c l e a r l y enough, i s t h a t we thoroughly agree t h a t 

2 5 there i s a v a l u a t i o n of so l a r , there i s a value of solar. 
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1 We believe that we have properly accounted for that in ASI, 

2 I t c e r t a i n l y has been a very robust review process as we've 

3 developed t h a t p r i c i n g , w i t h a l o t of i n p u t from Commission 

4 s t a f f as w e l l as in p u t from the s o l a r community. And so we 

5 f e e l t h a t ' s a good, accurate understanding of the value 

"6 s o l a r b r i n g s , and we're paying t h a t under ASI. 

7 On the f l i p side i s -- and I t h i n k Mr. Rabago 

8 agreed -- i s t h a t there are b e n e f i t s t h a t the customer 

9 receives from the u t i l i t y t h a t should be f a i r l y paid f o r 

10 also. And so maybe I asserted too much on the u t i l i t y side, 

11 but t h a t ' s not t o undermine at a l l our view t h a t resources 

12 should get the proper compensation of what they b r i n g t o the 

13 g r i d . 

14 COMMISSIONER ECHOLS: I t may j u s t mean th a t on 

15 item f o u r or item s i x , i t j u s t needs more.analysis. That at 

16 f i r s t glance you -- you were having a hard time q u a n t i f y i n g . 

17 But given f u r t h e r discussion and f u r t h e r analysis from the 

18 minds at Georgia Power and outside people c o n t r i b u t i n g t o 

19 t h i s , you might be able t o q u a n t i f y i t , or come up w i t h your 

20 best guess. 

21 WITNESS LEACH: Commissioner, w e ' l l take a look a t 

22 i t , c e r t a i n l y . I mean, we would need t o be able t o 

23 demonstrate t o t h i s Commission t h a t those are t a n g i b l e 

24 b e n e f i t s t h a t a l l customers are r e c e i v i n g by the company 

25 purchasing these resources. And you know, the company's 
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1 w i l l i n g t o take a look a t i t and see i f there i s a way. I f 

2 we agree t h a t those are b e n e f i t s t h a t s o l a r ' s p r o v i d i n g , 

3 t h a t our customers are b e n e f i t i n g from t h a t , then as a --

4 COMMISSIONER ECHOLS: As he was reading them o f f , 

5 i t sounded from your r e a c t i o n l i k e you hadn't heard these 

6 before, or t h a t you hadn't looked c l o s e l y a t these. 

7 WITNESS LEACH: No, s i r . 

8 COMMISSIONER ECHOLS: I j u s t wondered how much you 

9 a c t u a l l y d i d study these b e n e f i t s and consider them. 

10 WITNESS LEACH: Well, I -- what we d i d i s we 

11 studied the c i t y of Au s t i n program. We looked a t other 

12 types of programs, too, and we 

13 COMMISSIONER ECHOLS: I n general? 

14 WITNESS LEACH: I n general. I can't say t h a t we 

15 s p e c i f i c a l l y d r i l l e d down and d i d exhaustive analysis on 

16 some of these other b e n e f i t s , too. I'm j u s t p o i n t i n g out a 

17 general observation of those and the challenge of 

18 q u a n t i f y i n g them. 

19 WITNESS ROZIER: And 'there are also some hard t o 

20 q u a n t i f y d i s b e n e f i t s of so l a r resources t h a t , you know, we 

21 know they're there, but i t ' s very hard t o q u a n t i f y . For 

22 instance, we pay t h i s f i x e d p r i c e schedule every hour t h a t 

23 we get the energy, regardless of whether i t ' s more expensive 

24 or less expensive than our system cost. I t ' s not 

25 c o n t r o l l a b l e l i k e another resource would be t h a t ' s regulated 
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1 and those s o r t s of thi n g s . 

2 So there -- you know, there are things on both 

3 sides of the pendulum there. 

4 COMMISSIONER ECHOLS: Thank you. 

5 BY MR. GALLOWAY: 

6 Q Let me f o l l o w up b r i e f l y and then I ' l l conclude on 

7 Commissioner Echols 1 questions. 

8 Bottom l i n e , i f we value s o l a r p r o p e r l y and 

9 contra c t s are based and l e t on t h a t v a l u a t i o n , then there 

10 should be no upward pressure on ra t e s from so l a r deployment 

11 because the cost i s equaling i t s value? 

12 A (Witness Leach) I would agree. I f we value --

13 the key phrase i s v a l u i n g i t p r o p e r l y . 

14 Q And we would f i g h t over what the value i s . That 

15 would be the prospective p o t e n t i a l f i g h t , what -- how do we 

16 c a l c u l a t e the value and what i s i t ? 

17 A (Witness Leach) That would be c e r t a i n l y up f o r 

18 debate. 

19 Q Okay. And so as we -- as we end t h i s as we end 

20 the r e b u t t a l phase, there's room and o p p o r t u n i t y t o expand 

21 sol a r based on energy b e n e f i t i f we can get i t valued 

22 c o r r e c t l y , and i t ' s up t o the Commission as t o the amount 

23 and timing? 

24 A (Witness Leach) That's what we s a i d i n our 

25 testimony. 
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Interrogatory: N.C.UtilitiesCommission 

The Commission's Order Approving Fuel Charge Adjustment in Docket No. E-2, Sub 1001, 
indicates on page 15 that "[t]he impact of hedge settlements increased the cost of natural gas for 
North Carolina retail customers during the test period by approximately $39 million." Please 
describe the impact of hedge settlements on the cost of natural gas for North Carolina retail 
customers during the test period in this case. 

Response: 

The impact of natural gas hedge settlements for North Carolina customers during the test period 
was additional cost of $50,840,318. The impact increased cost due to declining market prices as 
compared to prices in effect at the time of hedge origination. NC Retail customers fully 
participated in the benefit of the effect of declining natural gas market prices for the 51% of 
PEC's natural gas consumption that was not hedged. 
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Request: 

The Commission's Order Approving Fuel Charge Adjustment in Docket No. E-2, Sub 1001, 
indicates on page 15 that "[t]he impact of hedge settlements increased the cost of natural gas for 
North Carolina retail customers during the [2010] test period by approximately $39 million." 

In response to an NCSEA data request in Docket No. E-2, Sub 1018, DEP (then PEC) staled: 
"The impact of natural gas hedge settlements.for North Carolina customers during the [2011] test 
period was additional cost of $50,840,318. The impact increased cost due to declining market 
prices as compared to prices in effect at the time of hedge origination. NC Retail customers fully 
participated in the benefit of the effect of declining natural gas market prices for the 51% of 
PEC's natural gas consumption that was not hedged." 

Please describe the impact of hedge settlements on the cost of natural gas for North Carolina retail 
customers during the test period in this case. 

Response: 

The impact of natural gas hedge settlements for NC Retail Customers during the test period April 
2012 to March 2013 was approximately $70 million dollars. The impact increased cost due to 
declining market prices as compared to prices in effect at the time of hedge origination. NC 
Retail customers fully participated in the benefit of the effect of declining natural gas market 
prices for the 52% of DEP's natural gas consumption that was not hedged. 
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1 Q. HOW IS NATURAL GAS DELIVERED TO THE COMPANV'S 

2 GENERATING FACILITIES? 

3 A. The Company procures long-term finn transportation lhat provides nalural gas to 

4 its generating facilities. In addition, as needed, the Company may procure 

5 shorter-term firm pipeline capacity through the capacity release market and 

6 market supply options that provide the needed nalural gas supply to its 

7 generating facilities. 

8 Q. DOES DEC MAINTAIN AN INVENTORY OF NATURAL GAS? 

9 A. The Company does not have an agreement for storage capacity, nor does it 

10 maintain an inventory of natural gas. Progress Energy Carolinas, however, does 

11 have a storage agreement which was released lo DEC as part of the AMA. As 

12 the Asset Manager/ DEC will procure all the needed supply for the combined 

13 Carolinas gas needs and as part of that agreement, will have access lo the 

14 released storage agreement. On any given day, DEC may utilize the storage to 

15 balance and support the Carolinas gas needs. 

16 Q. WHAT CHANGES IN VOLUME DOES THE COMPANY ANTICIPATE 

17 WITH NATURAL GAS CONSUMPTION? 

18 A. The Company's natural gas consumption is expected to continue to increase. 

19 The Company consumed approximately 42 billion cubic feet ("Bcf) of natural 

20 gas in 2012, compared to approximately 10 Bcf in 2011. This increase was 

21 driven by the downward trend in the natural gas prices as well as the operation of 

22 the Buck CC facility for its first full year ending on December 31, 2012. For 

23 2013, DECs current forecasted natural gas consuinplion is approximately 74 

DIRECT TESTIMONY OF SASHA J. WE1NTRAUB ' . Page 9 
DUKE ENERGY CAROLINAS, LLC DOCKET NO. £-7 Sub 1033 



1 Bcf. This forecast is based on current nalural gas prices which are forecasted to 

2 remain low, as noted later in my testimony, and includes a full year of operations 

3 of Dan River CC, which went into commercial service in December 2012 

4 Q. PLEASE DESCRIBE THE CURRENT STATE OF THE NATURAL GAS 

5 MARKET, INCLUDING THE NATURAL GAS PRICES EXPERIENCED 

6 DURING THE TEST PERIOD. 

7 A. The development of shale gas has created a fundamental shift in the nation's 

8 natural gas market. Shale gas is natural gas that is trapped within shale 

9 formations, and which can provide an abundant source of petroleum and natural 

10 gas. Within recent years, improvements in production technologies have 

11 allowed greater access to the natural gas trapped in these formations, and has 

12 resulted in increased reserves that can produce natural gas supply more quickly 

13 and economically. Given continued production increases, nalural gas prices 

14 continue to remain al lower levels. The Company's average price of gas 

15 purchased for calendar year 2012 was $3.34 per Million British Themia! Units 

16 ("MMBtu"), compared to $4.85 per MMBtu in 2011. • 

17 Q. PLEASE DESCRIBE THE OUTLOOK FOR THE NATURAL GAS 

18 MARKET, INCLUDING THE EXPECTED NATURAL GAS PRICE 

19 TREND FOR THE BILLING PERIOD. 

20 A. New production from shale gas has contributed to substantial increases in the 

21 supply of U.S. marketed natural gas. This increase has outstripped demand 

22 growth. The Company expects the shale gas production percentage of lotal 

23 natural gas domestic production to continue to increase over time. The current 
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1 Q. WHAT CHANGES IN VOLUME DOES THE COMPANY ANTICIPATE 

2 WITH NATURAL GAS CONSUMPTION? 

3 A. The Company's natural gas consumption is expected to continue to increase. The 

4 Company consumed approximately 91 billion cubic feet ("Bcf) of natural gas in the 

5 test period, compared to approximately 72 Bcf in the prior test period. This increase 

6 was driven by the downward trend in the natural gas prices as well as the operation 

7 of the second CC power block at the Richmond facilities. For the billing period, 

8 DEP's current forecasted natural gas consumption is approximately 158 Bcf. This 

9 forecast is based on current natural gas prices which are forecasted to remain low. 

10 Q. PLEASE DESCRIBE THE CURRENT STATE OF THE NATURAL GAS 

11 MARKET, INCLUDING THE NATURAL GAS PRICES EXPERIENCED 

12 DURING THE TEST PERIOD. 

13 A. The development of shale gas has created a fundamental shift in the nation's natural 

14 gas market. Shale gas is natural gas that is trapped within shale formations, and 

15 which can provide an abundant source of petroleum and natural gas. Within recent 

16 years, improvements in production technologies have allowed greater access to the 

17 natural gas trapped in these formations, and has resulted in increased reserves that 

18 can produce natural gas supply more quickly and economically. Given continued 

19 production increases, natural gas prices continue to remain at lower levels. The 

20 Company's average price of gas purchased for the test period was $5.11 per Million 

21 British Thermal Units ("MMBtu"), compared to $5.49 per MMBtu during the prior 

22 test period. 
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DUKE ENERGY CAROLINAS AND DUKE ENERGY PROGRESS 

Request: 

Please explain how DEC and PEC (now DEP) accounted for (a) any avoided transmission and 
distribution costs associated with distributed solar or wind facilities, and/or (b) any avoided line 
losses associated with distributed solar or wind facilities. To the extent quantifiable, please 
explain the portion (in cents/kWh) of each company's proposed overall 15-year fixed avoided 
cost rate that is attributable to any avoided T&D costs or avoided line losses. 

(a) Provide any reports (or explain where any public reports can be found) prepared by or 
for DEC or PEC (now DEP) that estimate transmission and distribution system energy 
losses in relation to load, including line loss factor used to set retail rates. 

DEC Response: 

DEC did not include transmission and distribution costs associated with distributed solar or 
wind in its proposed avoided costs and also did not specifically identify any avoided line losses 
associated with distributed solar or wind facilities. The calculation of avoided line losses 
includes all facilities on the system and does not distinguish solar distributed facilities 
separately. The elimination of avoided line losses, including the Step Up Transformer losses, 
would result in annualized 15 year Option B rate, connected to the distribution system from an 
annualized rate of 5.8 to 5.66. For the annualized 15 year Option B rate, connected to the 
transmission system the rate would drop from an annualized rate of 5.67 to 5.66. 

DEP Response (if different): 

DEP did not include any avoided transmission and distribution costs or any avoided line losses 
associated with distributed solar or wind facilities in its avoided cost rates filed under CSP-29. 
DEP did include a value for estimated avoided line losses over the transmission system within 
the avoided capacity and energy rates for qualifying facilities that deliver power into DEP's 
distribution system. These line losses were estimated at on- peak and off- peak hours, and 
account for 0.05 - 0.11 cents/kWh difference in energy and capacity rates for a 15 year contract 
delivering power into its distribution vs. transmission systems. 
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